Introduction
Despite the fact that physical training may improve sports performance, increased amounts in either training volume or intensity may excessively overload the physiological mechanisms of adaptation. As a result, competitors may report a feeling of constant fatigue"2, an inability to perform well during both training and competitions, an inability to recover optimally following competition, a loss in competitive desire, and a loss in enthusiasm for training4.
Symptoms and signs vary from person to person. Those often associated with athletic fatigue and underperformance are feelings of exhaustion, sleeplessness, frequent upper respiratory tract infections, weight loss, raised resting lactate concentrations, cardiovascular changes7, and lower maximal physical working capacity8. Elevations of serum cortisol, and serum glutamic oxalic transaminase (SGOT), appear to be normal responses to the stress of an increased training load9' 10 There are also well recognized behavioural changes associated with underperformance. Depression, for example, seems to be present among individuals suffering from chronic fatigue", and in swimmers who experience stalenessl2. Significant increases in depression, anger, fatigue, and the composite measure of mood (i.e. mood profile) have been measured in swimmers following elevations of training volumes6. Links between emotions and, for example, the immune system, have also been postulated'3.
Thus, a multidisciplinary approach which includes psychometric assessments has been recommended for research related to conditions of fatigue" Unfortunately, the main causes for this condition, usually referred to as 'the overtraining syndrome', 'staleness' or 'burnout' are not clear. However, it has been speculated that changes in both physical activity and nutrition may influence immune function by decreasing the phagocytic function of monocytes'5. It has been further reported that the observed fatigue may be due to impairment of central rather than peripheral mechanisms'6.
Although periods of rest from training and competition may result in a drop in the incidence of infectious illness'7 and in a decline of fitness levels'8, the contribution of rest to underperforming elite competitors is not dear2. Therefore, the purpose of this study was to examine the effects of rest on selected physical, physiological and psychological parameters in competitors suffering from fatigue and unexplained underperformance.
Methods

Subjects
Twelve underperforming Olympic competitors (mean age = 25 years; mean height = 184.2 cm) from five different sports (middle-distance running, rowing, cycling, swimming and race-walking) were tested at the British Olympic Medical Centre during periods of underperformance and chronic fatigue seemingly the result of increased training loads. These subjects were re-rested following 3-5 weeks of physical rest in which all competitive and training stress was eliminated. Twelve elite athletes matched for event acted as controls (mean age = 24.5 years; mean height = 178cm). They continued with their normal training and competition.
Physiological assessments Cardiorespiratory data were determined directly by work to volitional exhaustion on an appropriate ergometer, either treadmill, or cycle or rowing ergometer. The test protocol consisted of 5 minutes of steady-state work, followed by progressive 1 minute increments to exhaustion. Maximum oxygen uptake (V02 max), .C02 production, respiratory exchange ratio (R = VCO2/VO2), and ventilation (VE), were among the breathing parameters determined using the open circuit method. The anaerobic threshold (AT) was determined for each subject using the definitions of the work rate or time just before (1) the departure from linearity of the ventilatory response to incremental exercise, and/or (2) '26, but there are no comparable data on elite competitors. Also, it has been suggested that light exercise during the resting period may be a better approach for treating chronically fatigued competitors than complete inactivity2.
The observed high levels of maximum heart rate indicate that elite competitors learn through training how to exercise to their maximum capacities, despite the fact that they may be underperforming. However, following the first set of tests, five of the subjects described an increase in fatigue lasting more than a week.
The fact that most of the underperforming competitors of the present study came The individuals most prone to reach an underperformance or burnout condition are the highly motivated, the overachievers, the successful competitors, and those who set particularly high standards for themselves7 29. Psychological research also suggests that the more focus individuals place on their body and on their perception of health and physical performance, the worse they may feel". Indeed, depression has been shown to be related to staleness in swimmers'2. In the present study, depression was higher before than after the resting period ( The present results also indicate that the increased mood state of fatigue and vigour are directly related to changes in certain physiological parameters such as R, V02 max and heart rate at AT. The latter parameters are regarded as the main determinants of maximum performance in aerobic events. Furthermore, a high R value is normally associated with an increased blood lactate concentration, with lactate being regarded as a limiting factor in exercise to exhaustion-". It is not surprising, therefore, that the overtrained competitors' performance decreases, nor is it surprising that competitors are unable to train at customary levels of intensity.
In conclusion, the present data show that resting for [3] [4] [5] weeks assists underperforming elite competitors to improve their aerobic performance and to improve certain mood states. However, whether these improvements enable competitors to return to their full effort training activities remains to be seen. Nevertheless, optimum monitoring may assist coaches to modify training programmes before the state of overtraining re-appears.
